Scleraxis Is Essential for Tendon Differentiation by Equine Embryonic Stem Cells and in Equine Fetal Tenocytes.
The transcription factor scleraxis is required for tendon development and is upregulated during embryonic stem cell (ESC) differentiation into tenocytes. However, its role beyond early embryonic development is not defined. We utilized a short hairpin RNA to knock down scleraxis expression in ESCs and adult and fetal tenocytes. No effect on growth or morphology was observed in two-dimensional cultures. However, scleraxis knockdown in fetal tenocytes significantly reduced COL1A1, COMP, and SOX9 gene expression. Scleraxis knockdown in adult tenocytes had no effect on the expression of these genes. Strikingly, differentiating ESCs and fetal tenocytes without scleraxis failed to reorganize a three-dimensional (3D) matrix and generate artificial tendons. This was associated with a significantly reduced survival. In contrast, there was no effect on the survival and remodeling capacity of adult tenocytes following scleraxis knockdown. Overexpression of scleraxis in fetal tenocytes rescued gene expression, cell survival in 3D, and subsequent matrix contraction. Together, these results demonstrate that scleraxis is not only essential for ESC differentiation into tenocytes but that it also has an active role in maintaining fetal tenocytes, which is then redundant in adult tenocytes.